Apoptotic promoters and inhibitors in Alzheimer's disease: Who wins out?
A spectrum of apoptotic mediators are seen in neurons that are vulnerable in Alzheimer's disease (AD), leading many investigators to suggest that neuronal death in AD is mediated by an apoptotic process. Indeed, the environment of the AD brain is awash with proapoptotic mediators including amyloid-beta, oxidative stress, hydroxynonenal oxidants and metabolic alterations with concomitant energy failures. However, the phenotype that defines the terminal events that are pathogonomic of apoptosis, such as chromatin condensation, apoptotic bodies and membrane blebbing, are not seen in AD. Therefore, we speculated that, although AD presents with a proapoptotic environment, apoptosis does not proceed to completion. In this regard, we found that while the initiator phases of apoptosis were engaged, this does not lead to the activation of the terminal commitment phase necessary for apoptotic cell death. In other words, in AD, there is a lack of effective apoptotic signal propagation to distal effectors. This is a novel phenomenon (which we term abortosis) that represents an inhibition of apoptosis at the postinitiator stage in neurons that survive in AD.